Remarks 

In view of the above amendments and the following remarks, reconsideration and 
further examination are requested. 

The specification and abstract have been reviewed and revised to make a number 
of editorial revisions, including a revision to address the objection to the disclosure. It is 
also noted that a number of these amendments are Article 34 amendments which were not 
previously included. No new matter has been added. A substitute specification and 
abstract have been prepared and are submitted herewith. 

Pursuant to the Examiner's requirement, the title of the invention has been 
changed so as to be clearly indicative of the invention to which the claims are directed. 

Claim 2 has been objected to as being unclear. Claim 2 has been amended so as 
to address this objection. As a result, withdrawal of the objection to claim 2 is 
respectfully requested. 

Claims 4 and 7-9 have been objected to as being inconsistent with what is 
described in the specification. However, it is noted that the portion of the specification 
relied upon in making this objection is incorrect and not the claims. Therefore, as 
discussed above, the specification has been amended so as to include the Article 34 
amendments in order to correct the specification. In light of these amendments, 
withdrawal of the objection to claims 4 and 7-9 is respectfully requested. 

In addition, claims 1-16 have been amended to make a number of editorial 
revisions. These revisions have been made to place the claims in better U.S. form. None 
of these amendments have been made to narrow the scope of protection of the claims, nor 
to address issues related to patentability and therefore, these amendments should not be 
construed as limiting the scope of equivalents of the claimed features offered by the 
Doctrine of Equivalents. 

Claims 1, 2, 5 and 10 have been rejected under 35 U.S.C. §103(a) as being 
unpatentable over Hachi (JP 2000-090563) in view of Takaishi (US 6,160,676). Claims 
3, 6, 11 and 12 have been rejected under 35 U.S.C. §103(a) as being unpatentable over 
Hachi in view of Takaishi and further in view of Koo (US 5,621,710). Claims 4, 7, 13 
and 14 have been rejected under 35 U.S.C. § 103(a) as being unpatentable over Hachi in 
view of Takaishi and further in view of Ueki (JP 11-016243). Claims 8, 9, 15 and 16 
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have been rejected under 35 U.S.C. § 103(a) as being unpatentable over Hachi in view of 
Takaishi and Koo and further in view of Ueki. 

Regarding Hachi, it is noted that this reference has a publication date of March 
31, 2000. Further, the present application is the national stage of an international 
application originally filed on June 29, 2000 and claiming priority to JP 1 1-183738 filed 
on June 29, 1999, which is prior to the publication date of March 31, 2000 of Hachi. 
Enclosed herewith is an English language translation of JP 11-183738 along with a 
statement verifying the accuracy of the translation. It is submitted that JP 11-183738 
supports all of the limitations of claims 1-16. Therefore, Hachi cannot be used as a 
reference against these claims. As a result, all of the above-mentioned rejections are 
moot. 

In view of the above amendments and remarks, it is submitted that the present 
application is now in condition for allowance. The Examiner is invited to contact the 
undersigned by telephone if it is felt that there are issues remaining which must be 
resolved before allowance of the application. 



DMO/jmj 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
February 2, 2005 



Respectfully submitted, 



Yuji MATSUDA 



By: 
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DESCRIPTION 
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Version with Markings to 
Show Chang es Made 



OPTICAL DISK DEVICE THAT MONITORS CHIP 



TEMPERATURE OF A DRIVE AND CONTROLS ITS 



OPERATION BASED ON THE CHIP TEMPERATURE 



TECHNICAL FIELD 

The present invention relates to an optical disk device 
and, more particularly, to a device that controls heat 
generation of a driver IC. 

BACKGROUND ART 

In the past several years, speeding-up of optical disk 
devices has proceeded, and 12x-speed CLV (Constant Linear 
Velocity) drives and maximum-2 4x-speed CAV (Constant Angular 
Velocity) drives have come along. With this speeding-up, 
allowable losses from heat become insufficient in conventional 
driver ICs^ such as spindle driver ICs, actuator driver ICs and 
traverse driver ICs^t — and this This problem is dealt with by 
adding a heat dissipating plate or the like to a driver IC to 
control heat generation of the driver IC, arranging an air 
blowing means at an optical disk driving part to control heat 
generation as disclosed in Japanese Published Patent 
Application No. Hei . 9-2 65772 , or employing a pattern design 
with a high heat radiation efficiency in PCB design, and in the 
case of an eccentric disk, by adopting a method of reducing the 
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number of revolutions of the disk or the like. 

Further, when there are constraint conditions on the 
driver IC, the heat dissipating plate for suppressing heat 
generation or the like cannot be added, and thus this problem 
is dealt with by using a driver IC of power package 
specifications whose allowable loss from heat is large or 
preventing the disk from being rotated at high speed. 

In a case where the allowable loss of the driver IC due to 
heat is exceeded even though the above-described measures for 
suppressing heat generation are taken, in order to prevent the 
resultant breakdown of the driver IC or the like, the driver IC 
is provided with a thermal shutdown function, whereby the 
operation of the driver IC is stopped forcibly when the 
junction temperature as a chip temperature of the driver IC 
reaches a predetermined temperature. 

However, when speeding-up of the optical disk device is to 
be further progressed in the future, the allowable loss of the 
conventional driver IC due to heat is insufficient, resulting 
in breakage of the driver IC. That is, due to the further 
speeding-up of the optical disk device, in partially with 
regard to eccentric disks or the like, it is required that the 
acceleration sensitivity of an actuator in a pickup should be 
increased more than ever, and. face wobbling or eccentricity of 
a disk becomes more serious with the speeding-up, resulting in 
a severe heat generation of an actuator driver IC. Further, 
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the change in the number of revolutions of the disk also 
becomes larger, and accordingly^ heat generation in a spindle 
driver IC due to repetition of forced acceleration or forced 
deceleration of a spindle motor, or heat generation in a 
traverse driver IC due to high-speed movement of a traverse 
(thread) becomes severe. 

When the driver IC is provided with the thermal shutdown 
function, the driver IC can be protected from breakage due to 
heat generation, but the optical disk device becomes 
uncontrollable while the thermal shutdown function is being 
operated . 

The present invention is made to solve the above-mentioned 
problems and has for its object to provide an optical disk 
device which can exert a control for efficiently suppressing 
heat generation before driving of the optical disk device is 
impeded by heat generation of a driver IC for driving a 
recording/reproduction driving system of the optical disk device, 
and can perform a fast and stable operation within an allowable 
capacity of the driver IC. 

SUMMARY DISCLOSURE OF THE INVENTION 

According to the first aspect of the invention — (Claim 1) , 
there is provided an optical disk device for 

recording/reproducing data on/from an optical disk, comprising: 
a monitor circuit for monitoring a junction temperature of a 
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chip of a driver IC for driving a recording/reproduction 
driving system, and a comparison circuit for comparing an 
output of the monitor circuit with an arbitrary set temperature 
and outputting a temperature flag as a comparison result, which 
circuits are included in the driver IC; and a CPU for 
controlling the operation of the entire optical disk device^ as 
well as monitoring the temperature flag outputted from the 
comparison circuit, the CPU performing a control so as to 
continue driving of the optical disk device when the junction 
temperature is lower than the arbitrary set temperature, and 
performing a control so as to suppress heat generation of the 
driver IC when the junction temperature is equal to or higher 
than the arbitrary set temperature. 

According to the optical disk device constructed as 
described above, the monitor circuit in the driver IC for 
driving the recording/reproduction driving system monitors the 
junction temperature of the driver IC chip, the comparison 
circuit compares the junction temperature of the driver IC chip 
monitored by the monitor circuit with the arbitrarily set 
temperature to output the temperature flag as the comparison 
result, and the CPU monitors the temperature flag. Therefore, 
heat generation of the driver IC can be suppressed with 
efficiency . 

According to the second aspect of the invention — (Claim 2 ) , 
the optical disk device as defined in Claim 1 in the first 
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aspect includes: a spindle driver IC, a traverse driver IC, and 
an actuator driver IC as the driver IC. 

According to the optical disk device constructed as 
described above, the spindle driver IC, the traverse driver IC 
and the actuator driver IC are included as the driver IC. 
Therefore, heat generation of the spindle driver IC, the 
traverse driver IC and the actuator driver IC can be suppressed 
with efficiency. 

According to the third aspect of the invention — (Claim 3) , 
in the optical disk device as defined in Claim 1 or 2 the first 
or second aspect , the spindle driver IC internally has the 
monitor circuit and the comparison circuit, and a control for 
suppressing heat generation of the spindle driver IC is exerted 
so as not to perform a forced acceleration or forced 
deceleration of the optical disk for an arbitrary period of 
time . 

According to the optical disk device constructed as 
described above, the monitor circuit and the comparison circuit 
are included in the spindle driver IC, and heat generation of 
the traverse driver IC is suppressed by controlling not to 
perform a forced acceleration or forced deceleration of the 
optical disk for an arbitrary period of time when the 
temperature thereof is equal to or higher than an arbitrary set 
temperature. Therefore, a recording/reproduction driving 
system of the optical disk can perform a fast and stable 
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operation within an allowable range of losses of the spindle 
driver IC due to heat. 

According to the fourth aspect of the invention — (Claim 4 ) , 
in the optical disk device as defined in any of Claimo 1 to 3 
the first to third aspects , the travoroc spindle driver IC 
internally has the monitor circuit and the comparison circuit, 
and a control for suppressing heat generation of the travcroo 
spindle driver IC is exerted so that a free run state of the 
optical disk is included— irft with changes in revolution of the 
optical disk. 

According to the optical disk device constructed as 
described above, the monitor circuit and the comparison circuit 
are included in the traverse spindle driver IC, and heat 
generation of the travoroc spindle driver IC is suppressed by 
including a free run state of the optical disk^r ft with changes 
in the revolution of the optical disk when the temperature 
thereof is equal to or higher than an arbitrary set temperature. 
Therefore, the recording/reproduction driving system of the 
optical disk can perform a fast and stable operation within an 
allowable range of losses of the travoroc spindle driver IC due 
to heat. 

According to the fifth aspect of the invention — (Claim 5) , 
in the optical disk device as defined in any of Claimo — 1 to — 4- 
the first to fourth aspects , the actuator driver IC internally 
has the monitor circuit and the comparison circuit, and a 
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control for suppressing heat generation of the actuator driver 
IC is exerted so as to reduce the number of revolutions of the 
optical disk. 

According to the so-constituted optical disk device, the 
monitor circuit and the comparison circuit are included in the 
actuator driver IC, and heat generation of the actuator driver 
IC is suppressed by reducing the number of revolutions of the 
optical disk when the temperature thereof is equal to or higher 
than an arbitrary set temperature. Therefore, the recording/ 
reproduction driving system of the optical disk can perform a 
fast and stable operation within an allowable range of losses 
of the actuator driver IC due to heat. 

BRIEF DESCRIPTION OF THE DRAWINGS DRAWING 

Figure 1 is a block diagram illustrating an optical disk 
device according to a first embodiment of the present invention. 

DETAILED DESCRIPTION OF BEST MODE TO EXECUTE THE INVENTION 
(Embodiment 1) 

A structure of an optical disk device according to a first 
embodiment will be described with reference to figure Figure 1. 

Figure 1 is a block diagram illustrating an optical disk 
device according to the first embodiment. In the figure, the 
optical disk device in the first embodiment comprises a disk 1, 
a spindle motor 2 for rotating the disk 1, an object lens 3 for 
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detecting data on the disk 1, a pickup 4 including an actuator 
for controlling and driving the object lens 3 with high 
accuracy so as to follow data when data on the disk 1 are 
detected, an Optical optical amp 5 as an optical amplifier, a 
traverse motor 6 for moving the pickup 4 in a radial direction 
of the disk 1, a spindle driver IC 7 as an IC for driving the 
spindle motor 2, a traverse driver IC 8 as an IC for driving 
the traverse motor 6, an actuator driver IC 9 as an IC for 
driving the actuator of the pickup 4, a DSP (Digital Signal 
Processor) 10 for performing servo control such as binarization 
or error handling of data detected from the disk 1 as well as 
controlling the spindle driver IC 7, the traverse driver IC 8 
and the actuator driver IC 9, monitor circuits 12a, 12b and 12c 
for monitoring junction temperatures of the respective driver 
IC chips, comparison circuits 13a, 13b and 13c for comparing 
the junction temperatures of the respective chips monitored by 
the monitor circuits 12a, 12b and 12c with respective 
arbitrarily set temperatures to output temperature flags as 
comparison results, and a CPU 11 which exerts a control of the 
whole device^ as well as monitors the temperature flags of the 
respective chips outputted from the comparison circuits to 
exert a control so as to suppress heat generation. 

Next, the operation will be described. In figure Figure 1, 
the junction temperatures of the respective chips of the 
spindle driver IC 7, the traverse driver IC 8 and the actuator 
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driver IC 9 are monitored in the monitor circuits 12a, 12b and 
12c in the driver ICs 7, 8 and 9, respectively, the monitored 
temperatures are compared with respective arbitrarily set 
temperatures in the comparison circuits 13a, 13b and 13c 
provided in the driver ICs 7, 8 and 9, respectively, and the 
comparison results are outputted to the CPU 11 as the 
temperature flags. Here, the above-described arbitrary 
temperatures are set in consideration of an allowable range of 
losses of the respective driver ICs 7, 8 and 9 due to heat. 
Further, when the respective driver ICs 7, 8 and 9 are provided 
with the thermal shutdown function, the arbitrary temperatures 
can be set on the basis of the conditions such as the set 
operating temperatures of the respective driver ICs. 

The CPU 11 obtains the febrile temperature states of the 
respective driver ICs by monitoring the temperature flags 
outputted from the comparison circuits 13a, 13b and 13c. On 
the basis of the temperature flags, when the driver ICs have 
higher temperatures than the respective arbitrarily set 
temperatures, a control signal is outputted to the DSP 10 so 
that the driver ICs 7, 8 and 9 do not generate heat any more 
heat , respectively. The DSP 10 which has received the control 
signal controls the revolution of the disk 1 together with the 
CPU 11, through the spindle driver IC 7, the traverse driver IC 
8 or the actuator driver IC 9. For example, when the 
temperature of the spindle driver IC 7 becomes equal to or 
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higher than the arbitrarily set temperature, the CPU 11 and the 
DSP 10 control the spindle driver IC 7 so that forced 
acceleration or forced deceleration of the disk 1 is not 
performed for an arbitrary period of time, whereby the motion 
of the spindle motor 2 is eased, and heat generation of the 
spindle driver IC 7 is suppressed. Or, a free fun state of the 
disk 1 is included with changes in revolution of the disk 1, 
thereby suppressing the heat generation. Further, when the 
temperature of the traverse driver IC 8 becomes equal to or 
higher than the arbitrarily set temperature, a high-speed 
movement of traverse is eased while the pickup 4 is being on 
the traverse (thread) move to a target position, the actuator 
driver IC 9 is controlled to drive the actuator go that a laocr 
beam outputtcd from the pickup 4 — io not focused onto the diok 1, 

thereby making the disk 1 free run. That io, — such free run 

otatc io — included in changes in the — revolution of the diok 1 to 
caoc a high - opced movement of travcroc — (thread) , thereby 
suppressing heat generation of the traverse driver IC 8. 
Further, when the temperature of the actuator driver IC 9 
becomes equal to or higher than the arbitrarily set temperature, 
the spindle driver IC 7 is controlled to reduce the number of 
revolutions of the disk 1, whereby the face wobbling or 
eccentricity of the disk 1 is calmed down lessened and the 
motion of the actuator for driving and controlling the object 
lens 3 which faces the disk 1 is eased, thereby suppressing 
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heat generation of the actuator drive driver IC. 

As described above, in the first embodiment, the monitor 
circuits 12a, 12b and 12c and' the comparison circuits 13a, 13b 
and 13c are included in the respective driver ICs 7, 8 and 9, 
the junction temperatures of the respective chips are compared 
with arbitrarily set temperatures, and the temperature flags as 
the comparison results are outputted to the CPU 11 to monitor 
the febrile temperature states of the respective driver ICs 7, 
8 and 9. When the temperature of the spindle driver IC 7 
becomes equal to or higher than an arbitrarily set temperature, 
the spindle driver IC 7 is controlled so as not to perform 
forced acceleration or forced deceleration of the disk 1 for an 
arbitrary period of time. When the temperature of the traverse 
driver IC 8 becomes equal to or higher than an arbitrarily set 
temperature, the high-speed movement of traverse is eased 
actuator driver IC 9 io controlled oo that a free run otatc of 
the diolc 1 io included in changes in the revolution of the diok 

When the temperature of the actuator driver IC 9 becomes 
equal to or higher than an arbitrarily set temperature, the 
spindle driver IC 7 is controlled so as to reduce the number of 
revolutions of the disk 1. Therefore, the respective driver 
ICs 7, 8, and 9 can be controlled so that a 
recording/reproduction driving system of the optical disk 
device can perform a fast and stable operation within the 
allowable capacities of the respective driver ICs and the 
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allowable losses of the respective driver ICs due to heat. 

While in the first embodiment the description is given of 
the case where the optical disk device has the monitor circuit 
12 and the comparison circuit 13 in each of the spindle driver 
IC 7> the traverse driver IC 8 and the actuator driver IC 9, 
the optical disk device may have the monitor circuit 12 and the 
comparison circuit 13 in at least one of the driver ICs 7, 8 
and 9. Also in this case, almost the same effects as described 
above are achieved. 

APPLICABILITY IN INDUSTRY 

The optical disk device according to the present invention, 
can be used as an optical disk device which can suppress heat 
generation of the respective driver ICs and enables a 
recording/reproduction driving system to perform a fast and 
stable operation within the allowable range of losses of the 
driver ICs due to heat, in a state where speeding-up of optical 
disk devices are further progressed. 
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ABSTRACT 

Monitor circuits 12a, — 12b and 12c for monitoring monitor 
junction temperatures of chips of driver ICs^h — 8 and 9 which 
drive a driving part of a recording/reproduction system^-? — and 
comparison Comparison circuits 13a, — 13b and 13c for comparing 
compare the junction temperatures with respective arbitrarily 
set temperatures to output temperature flags as comparison 
results and are included in the driver ICs^t — and a A CPU— 14- 
monitors the temperature flags to confirm febrile states of the 
respective driver ICs, thereby performing a control so as to 
continue to drive an optical disk device when the junction 
temperatures of the chips of the driver ICs are lower than the 
set temperatures, and to suppress heat generation of the 
respective driver ICs when the temperatures are equal to or 
higher than the set temperatures. 

The so-constituted optical disk device can perform a 

control so as to effectively suppress heat generation before 
driving of the optical disk device is impeded by heat 
generation of the driver ICs which drive the 

recording/reproduction driving system of the 'device, thereby 
performing a fast and stable operation within allowable 
capacities of the driver ICs. 



